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December 2, 2011

Mr. Paul Baker

Division of Oil, Gas and Mining
P.O. Box 145801

Salt Lake City, Utah 84114-5801

RE: M/023/003 — Materion Resources — Surety Bond Calculations, Version 2

Dear Paul,

On behalf of Materion Resources, Inc., please find enclosed a revised version of the surety
calculations first submitted on August 1, 2011, This version includes written responses to Mr.
Wayne Western’s comments of September 28, 2011. The bond and a few pages of text in Section
9 of the Mine and Rec. plan have been revised accordingly, with changes marked in redline-
strikeout. A form MR-RE-att is attached to help us all track what pages are proposed to be
replaced.

Please feel free to call me or John Wagner if you have any questions. I can be reached at the
number listed in the footer. John’s phone number is 435-864-2701.

Thanks for your prompt response to this submittal. We appreciate your efforts.

Sincerely,

Ms. Marit Sawyer
Permitting Specialist
JBR Environmental Consultants

encl: Surety Bond Calculations Version 2 JBR Environmental Consultants, Inc,
Corporate Headquarters
ec: John Wagner — Brush Resources, Inc. w/ enclosure 8160 S. Highland Dr.
Sandy, Utah 84093
[p] 801.943.4144
[f] 801.942.1852
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Responses to First Review of Surety Revie for NOI for Materion Natural Resources, M/023/0003
Comments dated Sept. 28, 2011
M. Sawyer for Materion - November 22, 2011

Com- | Sheet/Page/ DOGM Comments (re-phrased based on Resnonse
ment# | Map/Table phone discussion w/ W. Western 11/7/11) P
The following statement has been added to the NOI
on page 78 as a new paragraph 3: “In late 2011, it
) First page | Withdrawal of South Wind Phase 1 LMU s dec;Z‘ed thcg'the Sou;‘zh.wn?d LMUZ 'wo-uld ZOI;;Q
letter should be documented IN the NOI developed. Bonding for this pit was eliminated. No
) development will take place at this LMU unfil an
updated mine plan and bond evaluation have been
completed by DOGM.”
2 Second Division is using escalation rate of 1.7% Thz:s escalattozlfl h zas.useg ” ONW Sur;ry 7
age letter | for 2011 estimate. As discussed via phone November 7,
B 2011, no change is necessary.
The two summary sheets titled “Total Bond
. Summary sheet should be inserted into Amount — Existing Dzsturl?ance anc{} Total Bond
ond Ol i . . Amount — New Phase 1 Disturbance” as well as
3 Summ NOI in Surety section. Remaining bond e ol Bt ksheet dinA d
ary aves should be inserted in NOI in an the calculation worksheets, are found in Appendix
Sheet g & iz 7 and 8, as stated in the NOI on page80, first full
PP paragraph. The new, enclosed versions should be
placed there, and the old text removed.
DIV.ISIOH panallyjuses B]ue. BO.Ok IgIEsHor The calculations used here are based on R.S.
equipment costs. Assumption is based on I divided bv 176
contractor owning the equipment rather Mepiismontibitemalraicsqiineiin
N = ; p hours/month, plus hourly operating costs. A4 10%
than renting it. Division will provide Blue ] Gl dded ,
Bond Book cost + If anoth . | overhead charge has been added to equipment
4 on ook costs on request. If another source is Th Janati how the bond
Worksheet 4ol indi : costs. The explanation of how the bond was
orksheets | used please indicate the source. List rental . g
e e et oast i calculated, found in the NOI at Section 9.2, pages
quiptnent Costs, operating 78 to 84, has been updated and is included with
costs (fuel & lubrications). Add 10% . .
; this package to reflect the new bond calculation
overhead to equipment costs (not labor
costs). Jormat.
Please fill in earthwork tables like enclosed | Calculation worksheets have been revised to show
5 Earthwork examples — show all work so worksheets all work necessary to understand these
are “stand-alone” docs that would be calculations without having to look at the excel
understandable to public/court of law, document on a computer.
6 Earthwork Include cost of ripper in ripping costs. See | Cost of ripper has been added where ripping as a
example & cost provided. reclamation task is used.
Topsoil placement with scraper — is this
7 Earthwork self-loading type or push-pull? If the latter | The calculations assume use of a self-loading 633
add cost of dozer to pull scraper while scraper.
loading.
3 Reveg/ Move app llc_atlon O.f Eioms mulgh W Cost fo apply stone mulch has been moved fo the
Earthwork Earthwork since this is done with
arthwor . : Earthwork costs.
scrapers/earthmoving equipment
9 Reveg/ ll;da?':’tfwu:fkost;:coezili/isshizes:m;z]i:r B Cost for a dozer and use of a towed sheepsfoot
Earthwork . g roller have been moved to Earthwork costs.
equipment
10 Reve Seed costs should remain on the vegetation | Seed costs are still on the vegetation worksheet —
g worksheet. no change here.
END




Form MR-REV-att (DOGM — Revise/Amend Change Form)
(Revised September 14, 2005}

Application for Mineral Mine Plan Revision or Amendment

Operator:
Materion Resources.
Mine Name: File Number: M/023/0003

Topaz Mine

Provide a detailed listing of all changes to the mining and reclamation plan that will be required as a result of this change. Individually list all
maps and drawings that are to be added, replaced, or removed from the plan. Include changes of the table of contents, section of the plan,
pages, or other information as needed to specifically locate, identify and revise or amend the existing Mining and Reclamation Plan. Include
page, section and drawing numbers as part of the description.

DETAILED SCHEDULE OF CHANGES TO THE MINING AND RECLAMATION PLAN
DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

O Add O Remove | NOI Page 78-84

0O Add | Replace | O Remove | Appendix 7 and 8

0O Add O Replace O Remove

O Add D Replace | O Remove

0O Add O Replace | O Remove

D Add O Replace | O Remove

1 Add O Replace | O Remove

T Add O Replace | O Remove

0O Add O Replace | OO Remove

O Add O Replace | O Remove

O Add O Replace | O Remove

0O Add O Replace | O Remove

| hereby certify that | am a responsible official of the applicant and that the information
contained in this application is true and correct to the best of my information and belief in all
respects with the laws of Utah in reference to commitments and obligations, herein.

Marit Sawyer )ZQ{?‘JS} qv‘}(‘ [‘Una,d,va( T Mlimﬂlw‘[ ll!ﬂ.li

Print Name Sign Mame, Position Diate
Return to:

State of Utah

Department of Natural Resources

Division of Qil, Gas and Mining Phone: (801) 538-5291 Fax: {801) 359-3940
1594 West North Temple, Suite 1210

Box 145801

Salt Lake City, Utah 84114-5801

O:AFORMS\MR-RE V-att doc

FOR DOGM USE ONLY:

File #: M/ J

Approved:

Bond Adjustment; from ($) te$




9.1 Baseline Reclamation Liability

BRI has carefully mapped existing disturbances using 1976, 1986, and 2001 aerial photographs
and topographic mapping to determine the advancement of disturbances and their areal extent.
In turn, the disturbances have been classified by disturbance: pits, waste rock dumps and pit
backfills, ore stockpiles, and ancillary facilities.

The current status of reclamation at the mine is summarized cn the map entitled Disturbed
Acres Status of Properties Existing & Released (Plate 12). Five categories are shown on the
map:

+ pit, dump, ore pad, mine camp and other disturbances subject to reclamation liability;

e pitand dump disturbances varianced in the 1988 revision;

s pit, dump, backfill and other disturbances released or varianced between 1988 and

2000;
s pit disturbances requested for variance in the updated revision,

+ reclamation treatment test plots.

In late 2011, it was decided that the Southwind LMU would not be developed. Bonding for this
pit was eliminated. No development will take place at this LMU until an updated mine plan and

bond evaluation have been submitted to, and approved by, DOGM.

The disturbed areas for which there is no further reclamation liability are the following: Taurus
pit and dump, Sigma Emma pit and dump, Roadside 1 and 2 pits and associated dumps, the
Fluro pit and dump, the former Anaconda pit and dump located in the vicinity of the Monitor
deposit, the Monitor dump, the Rainbow pit (part) and dump, the Anaconda pit and dump
located adjacent to Rainbow pit, and the Blue Chalk dumps and pit backfills. Table 4.2-1 lists
the dates that these pits and dumps were opened and closed. These disturbed areas have
either been released from surety requirements after the Division had determined that adequate
revegetation success had been achieved or were granted a variance at the time the initial MRP
was approved in 1988,

Table 9.1-1 summarizes the disturbed areas having current outstanding reclamation liabilities at
the Topaz mine along with their areas {acreages) and proposed disposition.

Brush Resources, Inc. JBR Environmental Consultants, Inc.
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Table 9.1-1 Current {end 2004) Outstanding Unreclaimed Areas

Disturbance Area Disturbed Area : = Anticipated
Designation {acres) el Timing
Monitor Pit Backfill Surface 27.2 Rip, tapscil, revegetate BePgtl.lnanggl ol
Monitor Ore Pad 134 Rip, topsail, revegetate = gift Il\#gnitor
Dust Suppression water = —
assembly (southwest of 1.9 Rip, revegetate Post Phase |
Monitar) |
Roadside 2 Pit Backfill Surface 1.0 Topsoil, revegetate U
Roadside/Fluro 3 Pit Backfill ; Begins in
Surtace . 16.9 Topsoil, revegetate Phase |
Landfill ol Cover, topsoil, revegetate Bl ﬁflmme
Mine Camp 8.6 Rip/scarify, revegelate | End ﬁffemine
Laydown area on Flura dump 4.8 Rip/scarify, topsoil, revegetate i kg ﬁffemme
SRR Plté;c;rsrow. Tz 21.6 Regrade, rip, topsoil, revegetate | Post Phase |
. Variance from Rule R647-4-111.7,
1 3 Blue Chalk_Norih Pits 233 - 12. & 13 requested Not scheduled
] Variance from Rule R647-4-111.7,
A Blue Chalk South Pit 84 | 12, & 13 requested Not scheduled
: . Variance from Rule R647-4-111.7,
Section 16 North 1 Pit | 257 12, & 13 requested Not scheduled
Section 16 North 1 Dump | 26.4 Rip/scarify, topsoil, revegetate Post Phase |
Tolal Current Disturbed Area 195.7

As part of this revised MRP, BRI is seeking a variance for reclamation of the Blue Chalk
North, Blue Chalk South, and Section 18 North No. 1 open pits. These pits must remain
open, as they are today, to allow access to the Blue Chalk North and South and Section
16 ore bodies in the future. These open pits will be expanded in future phases of Topaz
mine operations and backfill opportunities will be determined in future phase
amendments.

The surety amounts for the currently disturbed areas subject to reclamation have been
calculated using the same methods used for new disturbances to be created in the initial
LMUs in the first phase of mining proposed in this plan. In this way the allocation of existing
surety, whether for disturbances that are bonded or for formerly proposed developments
that have not yet begun, is not relevant. Rather, the existing surety amount would be
adjusted as necessary to provide sufficient surety for the currently

Brush Resources, Inc. JBR Environmental Consultants, Inc.
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outstanding reclamation liability as well as the reclamation liability anticipated to be
accrued during the development and mining of the Phase | LMUs.

The reclamation cost estimate for the existing disturbances is provided in Appendix 7
and the reclamation cost estimate for the proposed disturbances under the Phase |
LMU is in Appendix 8.

9.2 Methodology

This seclion describes how the Reclamation Plan Cost Estimate was_accomplished.__ - - 4 Deletest: paragrsph )
Separate estimates for reclamation of ‘Existing” and “Phase | LMU disturbances” are -Eze::::m"" " jj
_‘“;'\" el 1 existing
provided in Appendix, 7 (Existing_disturbance _as of the 2006 NQCI_approval) and *." { Deleted: proposed 1
Appendix 8 (Phase 1 LMU disturbance occurring since the 2006 NOI approval), Note ‘\ 'LDelehedhc_omprisedofﬁve pages each {or ]
o R worksheets in MS Excel),
that this methodology is different than that used in the 2006 NOI surely bond . {peleted: css )
explanation, as DOGM preferred methodology and guidance has changed. The | Deleted: )
jnformation_below explains where data originated for_each of the DOGM Bonding _ . - { Deleted: descrotion )
Worksheets. and how it was utilized in the various calculations__I| epplies o both the - [ndmd The follcwing Ehhaamr\ipm:nml
= the reclamation cas! estimeies for
Existing and Phase | LMU disturbances. - - { Deleted: )
. "~ { Deleted: proposed ]

Unless otherwise noted, costs are from R.S. Means 2011 Heavy Construction Cost
Data (Means 2011} Hourly Operating Costs include rental costs as well as operatin

costs such as fuel and mainienance, according to Means 2011, page ix, “Equipment
Costs”. A 10 percent eguipment overhead cost has been added to Earthwork and
Revegetation equipment costs, as per DOGM instruction. The Operator's Hourly Wage

Rate is for laborers as defined in the bond worksheets,, and includes wages and
employer costs, such as worker benefits, according to Means 2011, page ix_“Labor

Costs". Volumes and haul or push distances are measured from Materion's maps, or

taken from the company’s yearly planning worksheets. Equipment and labor productivity
assume typical conditions and take into account time for set-up, work breaks, clean-up
and other work-associated activities. Generally, the number of units {e€.g.. cubic yards)

the productivity {e.g.. cubic vards/ hr), the equipment costs and labor costs are

combined to determine the cost for a given item. Production rate/productivity is based
on Means 2011.

_{Deleta:l: December 2006 |
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9.21 Summary sheet ________

This sheet summarizes the estimated total bond amount required to reclaim_mining

disturbance. It includes the subtotal of the “direct reclamation” iasks of Demolition and

Removal, Backfilling and_Grading, and Revegetation costs. The “indirect costs” of
Mobilization/Demobilization, Contingency, Engineering Redesign, Main Office Expense,
and a Project Management Fee are calculated as a percentage of the direct costs. The
percentage is set by DOGM. To account for inflation over the five-year bonding period
a DOGM-set,_per-vear escalation factor is added. Direct, indirect, and escalation values
were added together to get the final reclamation cost. More detail on Summary Sheet
assumptions is found in Section 5.2.5.

9.2.2 Demolition Cost sheets
The plans for facilities demolition and disposal of the demolition debris are described in
Section 7.2 of the NOI. The reclamation cost estimaies for this component for the
Existing mine and the Phase § LMU are included in Appendices 7 and 8.

Demolition and disposal costs are broken down by type (metal structures, foundation,

etc) and item (maintenance shop, welding shop under “metal structures”). Caosts

include those described in Section 9.2 above, as welt as the cost to transporl materials
1o a landfill (in this case, landfill is on site). Size of buildings is listed. Time to complete
demolition tasks is based on productivity rates listed in Means 2011.

9.2.3 Earthwork Cost sheetls

Earthwork costs include Dump Top Rounding. Ripping of regraded surfaces, Topsoil

replacement. Mulching, and use of a sheepsfoot roller afier seed is spread to assure good seed-

soil contact. These costs are then sub-divided by pit location or site area.

Additional reclamation considerations of interest _carried over from the last bond analysis, are
listed below

Brush Resources, Inc. JBR Environmental Consultants, Inc.
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Pit Highwall Safely Berms & Fences
Pit highwall safety berms are constructed prior to beginning mining of each open
pit or pit expansion; therefore they are not reclamation costs. No fences are

proposed as part of the reclamation plan.

Regrading & Recontouring
Rearading and re-contouring of waste rock dumps and pit backfills, ancillary
facilities sites (e.g.. mine camp). ore stockpile sites. and the landfil are

discussed in Section 7.4.

Rippin
Ripping of roads is described in Section 7.3. Ripping of other hardened surfaces
such as dump surfaces and ore stockpile sites is discussed in Section 7.8.

Drainage Stabilization & Restoralion

Drainage and sediment control will not be required as part of Phase |
reclamation. Refer to section 7.5 and also sections 3.6, 4.8, 5.7, and 6.4.

Soil Replacement
Topsoil replacement methods are described in section 7.8.

Seedbed Preparation
Seedbed preparation methods are also described in Section 7.8.

Dozing distance for dump top rounding (so that dumps blend more with the natural

landscape) was assumed to be 70 feet, as per Materion's data. The average haul

distance used for the scraper topsoil replacement was based on Materion’s mapping, or

taken from the company’s vearly budgeting worksheets. All other factors on this

worksheet were obtained from the Caterpilar Performance Handbook, 41" Edition,

January 2011. All other guantities were listed in Section 7.0 or measured from the

associated sets of drawings.

Brush Resources, Inc, JBR Environmental Consultants, Inc
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_ .. - | Deleted: This worksheel tabulates firsi the

Equipment Hourly Rates, which include all the
operating, cwnership, and overhead costs
extracted from the Rental Rate Blue Book, last
half 2006 The Labor Hourly Rates were
obtained from Means Heavy Canstruction Cost
Data, 2006

| Deleted: Dacamber 2006 ]
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Rock mulch volumes and haul distances are from Materion's maps, or taken from the rndm .
company’s yearly budgeting worksheets. [ Deleted: S
[Dele!:ed c

[ Deteted: A
A sheepsfoot roller is used to press seed into the ground after it has been spread. This Ui Debobed: tablo was Gerived uoing the
"'l revegetation species and seed application rates

cost is included in the Earthwork costs as per DOGM request. :Ij,'/- in Table 7 11-1. The unit seed price

+ | Deleted: 814105 |
i

R T

:z, /| Deleted: 8.2.2 Equipment 1
| This worksheet tabutates the calculated
9.2.4 Revegetation Cost Sheets 3‘ i pmdu;lion ;atesﬂ for e?ch of mzium't .
" [ i . & 11 | operations (i.e. dump top rounding with a
Revegetation methods are described in Section 7.11. % ! | | dozer, ripping with a dozer, seed setting with
!
:‘ 0 r" a dozer puliing the dimpler, and a scraper
\ ! + | replacing topsoil). Dozing distance for the
V11| dump top rounding was assumed to be 70
i g feet per BRJ. The avar haul dlstance used
Revegetation seed cost per acre was based on the species and seed application rates i/ : e i , e
5 o ’ [ roductivity o na!ed in the Quantities
listed in Table 7.11-1. Prices were obtained from Granite Seed Company, Lehi, UT on, | ﬂmmbﬂngmedm the next paragraph.
1 All ather factors on this worksheet were
May 20, 2011. f obtalned from the Caterpillar Performance
! Handbook, 36" Edition, April 2006.%
| 9.2.3 Quantities
828 JndirectCosts T i aEm
These costs are determined by pre-set values included in the bond Summary Sheet pravided by ‘ cos! calcul by n
fe.g., 9.3 Facilities Demommn, 9.4 Regrading

'l and Recontouring, etc). BRI provided
) building dimensians and linear feet of dump
lI margin for dump top rounding. Ail other
'

costs are calcvlated. Generally the number
of units (e.g., cubic yards, elc.), the

' productivity (e.g., cubic yards/ hr), the
equipment! and labor cost per hour are
cembined to detarmine the cost for a given

i item. in most cases, items used in this sheet
ning Y . DL h
Contingeng \ are linked to the quantilies, equipment, and

- . 3 it 7
Contingency costs were calculated at 5 percent of total direct costs. This COSt 11} | fajeence wes oted from Moane ey

.l reference was listed from Means Heavy
B — R ' | Canstruction Cost Data, 2006 by line
was applied to both Existing and Phase 1 LMU disturbances. ; .

number; or the DOGM rate sheaf. The mast
ol recend avallable DOGM rale sheet Js dated
it | Aprli 18, 20059

41 9.2.5 Cost Summary]

. quantities were listed in Section 7.0 or
ed from the Jated sets of
\Mo_bf 112_3!190 _ap_d_qe_nj szfﬂ Z af;_o_n _____________________________________ 1 .n drawings. |
. . ‘ 9.2.4 Costs
Mob and demob costs are calculated at 10 percent of total direct costs. This cost y £ This sheet Jlelai!s by paragraph how the
1
]

Escalation '“; This sheet l/sts the total cost far each

af

(11| reclamation compo:‘wnl which add up to the
An inflation cost escalation factor of 1.7 percent per vear. compounded annually ') “Reclamation Totai", The standard DOGM

Lk ¥ | add-ons are then determined and listed__[1]

for 6 years. was calculated from the total direct costs. This cost was applied to 'I'I‘{Deletem 11 ]
both Existing and Phase 1 LMU disturbances. ) lD"et“’ R )
.‘_Deleter.l. Miscellaneous costs consis! of m J
Engineering Redesign | Deleted: costs ]
. ) | Deleted: , which are included with the cost
This cost was calculated at 2.5 percent of Direct Costs. These costs were added | estimate for Phase 1 LMU raciamation
Lo I (Appendix 8), and landfill reclamation costs,
to both the Existing and Phase 1 LMU cost summaries. | which are included in the Existing facilitie{”, 21
A Deleted: December 2006 J
Brush Resources, Inc JBR Environmental Consultants, Inc. ,"-
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Main Office Expense e A

These costs were applied to both Existing and Phase 1 LMU disturbances,

Project Management Fee

Cosst for project management were calculated at 2.5 percent of direct costs. This

cost was added {o eslimates for both Exisfing and Phase 1 LMU disturbances,
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JBR Consultants Group, 1988. Topaz Mining Property Reclamation Plan Revision.
Prepared for Brush Weliman, Inc.

JBR Environmental Consultants, Inc., 1999a, Brush Wellman, Inc. Topaz Mining
Property Pit Expansion Project Rainbow #2 and Section 16 South #1 Pits,
Environmental Assessment EA J-01-099-042 EA. Prepared on behalf of U.S.
Bureau of Land Management, Fillmore Area office.

JBR Censultants Environmental Consultants, Inc., 1999b, Assessment of Potential
Impacts to Groundwater Quality from Mining, Ore Stockpiling and Overburden
Piacement Brush Wellman, In¢c. Topaz Beryllium Mine. Prepared on behalf of
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~ | Deleted: is estimated at 10 percent of the

. | Deleted: 9 11,7 Conatruction Supervision |

Costs for main-office planning were, calculated at 6.8 percent of total direct costs. _ . - -[Deletem Supervision of reclamation

canstruclicn ‘

Reclamation Total cost for both existing and
proposed disturbances,

| Deleted: ¢ 11 2 Contingency and Escalation ||
A cost contingency facter of 10 percent of the
sum of the Reclamation Total cost plus
construction supervision was included with the
cost estimates for both existing and proposed
disturbances A cost escalation factor of 1.6
percent per year, compounded annually for §
years, was added to the cost estimates lor
reclamation of beth existing and proposed

|| disturbances

. | Deleted: S 11 3 Summary of Reciamation
.| Casts

—

Deleted: The reclamation cost estimatas for
existing and proposed Phase 1 LMU
disturbances, including construction
supervision, contingency, and escalation are
$724,600 and $637,400, respectively

eleted: {|
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. Materion Resaurces M/023/003 SUMMARY SHEET- Existing Disturbance Revised 11.22

Bonding Calculations

Direct Costs

Subtotal Demolition and Removal $83,648.31

Subtotal Backfilling and Grading $649,031.83

Subtotal Revegetation $118,944.11

Direct Costs $852,625.35

Indirect Costs

Mob/Demob $85,263.00 10.0%

Contingency $42,631.00 5.0%

Engineering Redesign $21,3186.00 2.5%

Main Office Expense $57,979.00 8.8%

Project Management Fee $21,316.00 2.5%

Subtotal Indirect Costs $228,505.00 26.8%

Total Cost 2011 $1,081,130.35

Number of years 5
. Escalation factor 0.017

Escalation $95,074.00

Reclamation Cost Escalated $1,176,204.35

Bond Amount {rounded to nearest $1,000) $1,176,000.00

2016 Dollars

Posted Bond $1,362,000.00

Difference Between Cost Estimate and Bond -$1886,000.00

Percent Difference -13.66%

If new Monitor Phase 1 LMU disturbance Is included: $222,000.00

Total Bond with Monitor Phase 1 LMU included $1,398,000.00
Difference between cost est. and bend $36,000.00
Percent Difference 2.64%




LE6YI'ER IYLOL NOLLITOW3A
d % O SIauaq LM mald JOogE| "aduBUajujBW ‘UDREIAdD ‘|BjUSl Juawdinba @pnjpuj owap Joj 51507

F1EBEL {puod o.____"_ ‘puod ._tsw |eAOwWal JeW Jouj]
P28 4 _-.LEP_ 8 auljad|d J91Epp
00091 ¢L yjdep . SUOREPUNOS
092G 82 y)dep .9 SUQjjBpUNO
P yIELL $9JNJINAS Ul PUE BWed
0Z'eZa'8l “ s&ihjonng |88y

JequinN
Jope 1809 [Bauaus)ey ‘o
1809 wun| Amuend|  Hems Jun| Jequni swil| Ausuaa| JuboAA| SWINIOA] ealyjolaweia] wbpH| weaa| wbuel yun yun|  suealy| speusten uopduasaq
Alewwunsg uopjjoweq €00/S20/W

}1/ZZ/1) PesiARY SjBWIST JSOD UORBWEPSY | L0Z UoUSRI $00JN0S3Y UOLSIEW




I[E18p BWIEN J28USHIOM 'SIX LL'ZZ'LLA |10Z UoLSlEW DI SWeN @iid LHOT/HiTLPRILG

ICere'ta F ; : . | | | |
| | | L
Tusstiae, § L0 b Do o000 BUER 55 J0 UDISEE IS FReULEnE T #1 U) peno) 5 00 CE i
PIEQEL | | | | moiang
d B O iL0eijuod @ sjisuag sMijpul 3 iR 4 W jim w satvd ) 0L wimely G st oy
1 | A6¥ aMEmUIST OF (04 34 OF) 59y 0F T Si0ed [ TRty
WIpUe| 51/S-U0 SU| 0] 8¥e| B [PUajEW DUjuy dn jind o) S13I00B[IAALD 7 § ¥3IU| ALND "pA-g '| 10} SO 0O § Ejus) AR UOKY SILNSSY)

[T sinoy | or Jy do /3|5l es £29 'd saj=d Joge| S40H [
00 B2 sinoy | oL Judo/glog Lz . 052G OZ'EE ¥S L0 1507 Dugmaadsy
¥ 021 sinoy [ oL W 00 410 £ . OGZG OE £ ¥ £O) 3400 1500 JUaWIChIB
0DE 6L {puod oini4 ‘pucd Jm] [eAOWIS FRW J3UT]
T
CCERY'L _ gng
H Wl 2lojdw oD 0} {{e)0) Jy vgH SINoY gl X 2jd03d £ SAUNSSY
T Sypi-e0 g &) Gopm PR S0rd N0 1 PUnoUE o EMSE] 1 'g JOIE)SdO /M B0 JOJ 1503 dO T [EIUS) AUIUOL SALLNSSY
05859 & Einoy | i 14 40 5 G R SdlH| FEOT JOGE
03B L winay | g1 : L §ICE PELD [
ECEL0T sinoy [ gp Jydoglioell + DBEF OE BT P 10 EEND e ]
— T EROWRS ) BBl SR
00'0%1 ‘01 EnS
[l ybs | ool [ u bR |00’ DEE0LL'SE b E0 FRED)| Buipling sidues
00095 ubs |25y Z51°L ¥ bs/gjo0's 0820 1 §1 L¥ 20 8}313L0T) aoys DUPPA)
YIGepP . SUOTIERELING.|
08°¥Z5 82 Iejojang
00'095'9L ybs | 0or'? o0r'z u be/gloe’a 0Zr0 L1'SL ¥ 20 FFoUE)| doUE SaURLLIE
0l 1682 Wbz [ 5Ly (T3 W bs/gl06g 0Z¥0 2181 L¥ Z0 3}313UDT pedojiausy
05406 ubifgiel GLEL u biiglos'e 0Zt0 LI'SL 17 Z0 2431307 ULy ue |
_.——lfﬂ =9 SUCHEpUND 4
FELEAL jEsang
D5 0EE’L plzeoy ¥05 | [=Ti ) 00LD €L 8L Li 20 uj Jopue eLely 18fles} 8210 JoIeljusT
0Z6iy P | ol 08l [] Beco 00L0 €19} 1720 Uj JO/PUB SWELS PR3YS JOIBIHPS)
755881 TR [ [ Rilee 0 anLo £Lal Lk 20 Ul JO/PUE BUIEI ] SisEnb pieng
(TR [T [T W BiEen I ENINEE i} L E D Z# PoYs @100
09°EEQ 0 [ 0ze'l [T [] (& 0016 €491 L¥ 20 U JO/PUE SLUEL L4 PaYS 9100
25156 ¢ ol T BLl L [l Bt oo T gl 1r 0 iy PR aEly WICd Jaumry
BT 2 [‘e0n ZiEl [ =] E) [CIF TN N Ui} oy By sy BlrssauiBug
[ B loooy 005 B BIEE O 0QLOEL 8L LP 20 Ul JO/IUE SWEl] A L
OFELF IR 091 [] [ 0CLO EL'OL L ED Ui Jo/pu s @sno){ diing
HEDRE ¥ 1| Z80s1 8201 ¥l PIEED OBLO £} BL L¥ ZC up Jojpue swel-| ucHppyY dous
SUNJINIS ULl PUR HUEf
| B2°Eew Bl g
[ £ oooe 004 it4 Rile'e 0Z00El'glL LY IO e adielpliEls SLE
00 BZ.C 1o oog's 088 ok Rile0 0Z0D £L'9L Lb Z0) le=)s abeio)g 3jdueg
0z'Lise o lozEg’iL 261 ) ol @yjLen 0Z00 €19} Lk 20 = deys Bupian
0D F06 L1 0 [ oor'se 00¥ 7 9l [ 0Z00 £1'0L Lk 20 [ doyg asueusjulely
SANINAS JEiEg
Jagquuinpy
JLICTE] 1800 LETLIEYEN] Ileseq uofjoweq | oy
mo) Py Apuengy |[awms nun| Jsquinp sunp| Awsusq| Bepn| swinjop esly| Jeswelq yBley UIPIAR yiBua nony pn suesy sgEusep uodussag

LL 22 b1 pasial #E18( uchiowsyg LO0/EZ0/W $32in0sey uaLejep




WNS HLYY3 JaaysyIop pue S| L'ZZ'L LA | 10T sujw Bupsxe uousjew H1dv3 swen ejid FHOZ/LZ) PuLL

000'6¢9 TwL0L Q30NNON)
£6'LEQ'6¥9 WLDL
95°06£°56 |10S OJU| SPB8s J9edLI0T 0] J9)j0d JonjSdaatg
§9'S5E L2 [2ARIB yum Buiyopnyy
rLL9Z 192 JueWedle[dey [10Sdo]
91" 0ZZ'9G ouyddiy
ZL'E08'E Buipunoy do] dwng

AEWWNS YoMYUET|

1500 siun | sigewny | siun aey sjun | Aluenp | siun 51509 ‘03 40 1500 | ajey obeps | prawpang 51500 180D
10gET] uojjonpold qe] g b3 | uspjo ApnoH ApnaH Juswdinky | Bugeiady |juawdinby
+ "dinbg 210 ] JagquinN s J0)eladQ AunoH
LL/ZZ/L} pasiney aujyy Bujisg - 51500 Homyueq COO/ETO/N S20UN0SEY UOUIIBW




PUNOY 1 199USHIOM PuB SPCLL'ZZ LA LLDZ 2ulw Bupsixs uouaieul H1 My sweN a)l4 L102ZiL/ZL palnd

TLEOR'E 0070056 “ _ﬁ _ “ “ h “ m VLD
POIUNOpP St ABMESIPOIC 05 DUIRIRUO SIBORIDS ¢ SRWNSSE 1@9YS Sil JWAD] GEL = JadRI0S | PIUNSSE $13aUS AYAIONDOIA v

|
BIEP Dujuuejd aupu Ucu3le Y WOl Ajguenb

1

JBADD ¥aeq opisUl PUB X1 Bd (1 |0g) SUEB| Syl Jod SR 'd ¥ O JOPENUOD PUE 'dWOD 5,.8X0M sebem sspnau| JOQe] JO) 1503 ALNoH

[ 7Lb Bd 'L L0Z SUBajy'S'y WOl 1502 BUlRIAd0 ALNOY g WUOW Jy 0/ |/218) [21Ued AJJIUOW Lo paseq

| | | | 'gNbe WNPaw '$101e59d0 'aiNDe '/ /9 DB SUBSI = )SOD AUNoY JogeT ,
U)UOW 1Y 9/ f,/83e] [EJUS] AMILOUS U0 peseq T 1 0L p 49Z0p) OB 02 €F ¥ L0 SUES = 1509 ALUnoy wewdinby .
SILON OGNV $328N0S

SZGEG L 1y A3 | 00°LbL AD | 00DIBE Ju/s | SO'66E G420 i SLL9 OELEZ (0L 0Z'L6 IOELL dwn] L YUoN gL uopoes
Po'BPE L TER T AJ | 00'D/BZ N | SEGE §2'[9 | §1'19 Qaelee [OLL 06 A0ELL sduwel “ped 310 ‘MoLioq moduley
Z6'REL"L ay 55 | oo 2pd AD | DD'0ZBZ g | SUEES G4L9 i 5229 OELEZ (0Ll 0Z'L6 0ELL ped B1o woj|uoyy

16Z0D 60 Lp|M BOpe dwnp e)sem avj [punal, | edeys o3 [sueiew Buysnd - Buipunoy do) dwng]

Yalll 1920D | JSL0p |
1500 SHUn |'SIGAWIL] SHUN | v B1BY | SHUN v Anuenp Siun | SIseD 1503 ‘D3 1o [,e1ey abeps| §s0D PRILBAG 251500 1800
TWi01l JogeT) usfanpoid "iar) 2 ‘D3| Jojesadg | usy jo AUNoH anbd [ uewajned | Dujegdd | uswanbs
+ "dinbg [N [elol Jequiny | S Jopeiadn) [ Aoy UOIUDS3(]

LIZZ/L) pesay aulpy Buiisixg - s1s07) somypes £000/EZ0/N 522In0S3Y UOUB)BIY




Buiddyy jeaysspopA PUB SPCULL'ZZ L LA |10Z Bujw Bujjsxe uoliajeww H ] HyJ aweN a)|4 FLOZ/ LT PeLd

*2IEWINS? 1502 S|U) Uj papnjou| st syueys Joddu Joj 1562 [BUOHIPPE OU @I0jBay ]
paijjaads jou syurys 1addy jo souasaid - 1320p JUaJ 6} J502 SUBARY *S7Y Al 4apun jen| sem syueys Jaddi Yy JaZop & Jual o) 1500 JIBYL - L1 7| Jo 8ponb AleUjyoRiy Jejaauin

L] 0o'LPl

5}aays AJNjINpold WOy 8jeJ UokINpoid vy

EBJED DUJUUE|U SUU UOlRJBIA WY AJRUBND 4

J3A0D ¥or( 8pisul pue x| Bd (| L 07} SUBSA SH J9d sB 'd 2 O JOJOBIIU0D pUR "dWI0D § 13310M “saliem Sapnju) Joge] Joj 1500 AUnoH
_ “Lip DO "L10Z SUSE S Y WO 1509 DURRISED ALNOY ¥ YJuoLW 1Y 9/ L fajel [2jual Ajjuow ug pa
| | lHinte wnipew “sicjelado dinbe '/ Sbed SUBSPY = 1500 ARy JOQe ]
i d6y yeoD wiioll Jy 9/ | /918d [Blual AjUoL U0 Pased ‘("dH Ol 49ZOP] 09ER OZ'EE PS L0 SUBSW = }S0D AUnoy juawdmbs ,
“S310ON ANV SFDHN0S

Lih gk o Asfiyoeyy sneag il sjonl Jod fe el o) 1509 ul i

pjoygqng
ELELFE ye | 62'c oe [T %4 Ayt | sOgal GL L9 i 5219 OErlEZ J Ok 0c, Frigny! dunp | YUoN 9L UoRasg
¥EIELE e | 6/'0 e | 05kl Ays | S0'Gez [INT] : S.'28 orrier fol't [ 4T 3JBNE [L0ed jid | 95BUd MOCUIEY
TR e | gin oe | ozt g | Girsee G40 1 [THT) giss [al'L 0% i alajduaou] omULEa L sAWnp | aseld moquiey
[ npe | 6.0 ov | 2RI i T [T i GL'29 OULEE | OLL 0Z 15 Sdle) ped 340 'MOLOG MOUIEY
Mo |50 o8 | OL'FL W3 | 06T SLL9 I SLL9 BELEE | OV [F 7] dwinp oJnj4 uo ped 810 7 UMOPRE")
e | &2 Je 08’9 R [ SLlo i 5418 ot LEE | O} 0z L8 : dwe) auiy
[T Jye | 840 e 08 9L Jul | G0 s SELD L 5449 DELEE |OL'L 0z’ S0BUNS [1)§0€q 1{d £ OlR|4/BpREpey
TR dyre [640 %€ |06F £5 | SUS6E [N i N DE'LEZ Q'L 0Z L6 90CHNS |[1¥284 iid Z_8piSpeoy PejuNoed Al d
¥ Est Jupe | G20 o | 00 g | Grose BL19 | 6. 29 DELEZ [OL°L 0z'l8 AKILIAESE J3)BM U0ISS3I0aANS jsN(
0L E0L S e | Gig 2k 0872L 1S | 50862 GG | G419 ORPEZ | 081 [T ] ped ai() JOJUCK|
giord s e | 60 Je 0T¥Z s | 60862 < Pigrde L 5049 OgieZ [oL'l [Tl FIeUNS IR iid € Jojiuoly
&urys Jedd|s pue 18zop ¢Q Yi|» Buiddy

lazop Jazop

1505 syupy 'sIcewl] | siun wy 918 sHiuny | v Alfjueng | sjlun §]500) 1500 ‘b3 10 |30y sbepa| 1500 peayan)) | . 5js05 1509

TVYLOL Joge'] UOHINROIg ge] g b3 | jolesedo |siexpopn jo | AunoH dinb3  |wewdnb3 | Bugeredg |wewdnbg
+ ‘dinbg [ejo] 2jo ] JaqunN | sJojesadg | (1oL ApnoH uojdussag

LLfLrE) pasinay aujy Bupsx3 s1s0) Womyues ENEZO/N S2amosay UopaEl




ase|dal ] 12auSHIoM PUB SPCLLTZZLLA 1LOZ auiw BuRsxa uoLBlBLl H | Yy SWEeN afi4 L10Z/1iT] Pejuld

¥L'L9Z 19T DOBLLLE | | IIOL

| |

PelanoR 5| AMEONP0.Id OS DUEIRU0 SJBUeIDS ¢ SBLUMNSSE 188YS S
IWAT] 9 E8Z S| Jadeios | 1o] Ajflonpold Dujdaea 4204 a3sem ILPNE] 0] IPAD T 651 = Jedrids | Jo} ApARonpold "[16sdo} S0 JodRIS | PRLUNSSE S198US AIARINDOI] vy
ElED DUNUEID AUl UDPLlel ol ARuent
1800 IEG EpIsUl pug X1 0x L LOE) suesyy SY Jad se '] ® () JOJOEIIUOD PUB "dLICD 5 J2)iom "SADEM Sapnfou] J0qa] J0f jS0a AUNoH

| “Uinbe Wnjpell "sJoielado Onba "7 /9 abed '| Q7 SUBSIN = 1509 Ajingy 10qeT ,

| [ | |

"Ly Bd L1 OZ SuBa|'S Y Lo} 1663 BUBIaGo ALNOL $ YjUow 1y g/ |/9)B] [BlUa) AUOW Uo paseg

{'d H OL¥ 1820p] QUEY OZ'EE P | 0 SURSR TADEdeD AD LE JedeIds sulnug [enp "pajjeuold J[238) 009E DZ BE PG LO SUBI = |505 Juawdinby,
SJLON ANV SJOHNOE
26 990°G2L ayhay | 0z 4z5 A | o0ELL'ZD g eIl | 6zeoz [ ¢ GL /9 1E8GE (oLl (T (ELL [oLvOE | 16'692 vv DUlddED) 00 SISEM |lpUeT
62 00E'ZZ JWifq | 00°8.2 AD | 00°OFR'S Juf 1 ectian’] | 62 €02 L GL'LD 1£°gs8 ol 0Z L§ AOEL} @i L6692 B0EUNS [UYIET 1K | aseud MouiEy
10004 ey | oveiz Ad | N'EER'E e | REleog | sZe0c | E G119 1EESH JOL°E oE'LG L0KE L ol g L6'GoZ ajojdloou) OMULIES /M STLUND | #52Ud MOquiBy
OF 08 L L o) O0'BLE AD | DO'BO0LE s AT AR E G119 LEBEN |01 O {0 IELL 0L 70E L6692 ypue
-BO°OPE 9Z JYAD) | 00'8LZ AD | 0029.'9 Ju/g | 961004 | 6207 | E GLi9 LEBSE JOL'L Qz' L8 0Ll 0L +0E L6 592 BIEHNS [[§¥2Eq 1 £ 0NN|4/9PISPECH
[ ) 00’8z AD | 00°Z56'] g | 8EIBD'l | GZeoz | £ GL'[9 VEBSB | OL'L QL6 LO°T 0L +0E 16'59Z 20RUNS [U3.q )| ¢ SPISPEOI PB|IUNOEQ AjR[NES
i ¥8S YA | 00 812 AD | O0'ESL JE [ ECRB0E | GZE0Z E GI19 LEBSE | OL'L 0Z L6 LOELL DL e 16'G9C AJQUIBSSE ISIRM LDISS21dONS 18n(]
BLPEL Bl JyiAo| | poBLe AD | D09LL'S Jug [ BSeea') [ szeoz & G119 LEBEE | Ob L 0z L6 LO'ELE oL ko L6GOZ ped 310 10)iUoy
SEE0E'LE IAs| | 00'8LZ AD | 00'69L'E g [96°100°F | SZE0Z | € 6119 Le'gcs oLl 0z'l6 LOELL OL’¥0E 18°G92 @OBUNS YO 1K E JORLOLY
ll0sdo] 'pealts 0} JaZop §-(J GUC PUE [Ney o) sladesos pajjedold-Has z bujsn pdep Yau] g-¢ @ Jusiuaau]day [10sd0] |

%0l saroq | | Jezeq | |eladeinsg z|siedeios 7z

1500 sjun [sigrewil] ssiun | v @en [ swun v ANBueny sjun | sis0D 1507 |stoniopn |. 21 soepy | 1500 | peswEal | . sis00 1503 « 1500 156D
IVLOL Joqe] uojonpold qe7 § 'b3| tojesadp 10 Apnoy dinbg  |psealding= | Bupssed [uewdinb3 | Buherad) fiuswdinby
+ "dmnb3 ejo L [eo)  (Jaquny | sJojesadg &0 ApnoH Aunopd uofidussag

LHZZ/ L pesiney auy Bufisxg - ypopp yueg SOO/ETO/N SOUN0SIY Uoudle




ONIHI NN 192USHOM PUR SK'|LZEZLLA | 10T Ul Bujsie uolsiew H1yy3 swen afif 1102/ 1T PejuLd

(TR TwATd 0SE'09 06922
siowys Alsprpoud wiod) ANAENPO
EJEp DUjLLE]D SURL UCUZEY WO} Ba1Y

JaA09 2B epiSu| PUB Xi bd (] LOZ} SUB SY 49d SE d B O JOJOBIOD pUe "o S jayai 'SalEm Sapnjpul Joge] Jo) 1502 AUnoH
| 'UNDa Wnipaw 'sJ01BJado dinba /79 abed ‘| LoZ SUBD = 1509 Ajinoy Joge ,
.h_.hv 0G| LOE SUBsN .m.u“ 101 }502 __E__Euno >tho: § YUoW Jy 9/ | /8|8 [BjUs) A|yjuoLu Lo pased
{'d H Qi 920D} QY 0% Lk G LD SUES WUPedeD oD LE Jademns eujlud [enp Dagpdoid o) 009€ 0Z £E ¥G 0 SUBSI = 1500 Juawdind,
LLr99'1Z A3 |z Al | 729G Z s | el 00t SL'19 (i ['Th] [r41 LOTLL 0t P08 LE'GET dwng | YJON 9| UORIas
AT 828 TL Aoy 181z Il G I T [ [T igwgs (ot 0Z 16 el Joivoe | lewar 93eLNS fNaed Jid | AsEUG Moquisl]
£E799601 e Y AD | 1282 NS | 957190 00 GL1D LE£ 858 [T 0z'16 0T O vOE HESEL 919|AWI0DU | XIGMLLED /M SAUWIND | 9SEUd MOqUIeH
810075 ko) |8/ AD [wri'vl /g | 85 IS [ ) 1e868 | Gi1 02'L6 0Pl jol'vop |legez Pa19jdiu0d HOMULES /M SAWNP | 3SBUd MOqQUIEY
OL'/89'81 IRl [8iE AD | ¥6R'Y Ju/R | 9GR8 00'e G1'1G LEBGR 0L'L 0Z'L6 LO'gLl 0L 't0E 16"6GE sdilil ‘prd a1o ‘MoLioq Moquiey
IELIP Pl Ajphop gee AD | LBLE Z s | e el 00 [T LEAGH OL'L 0Z'L8 LOELL OLPOE [ Guinp 0JNj4 W0 ped a0 @ uMop AR
6B IBEG'D [T EYEA AD | gz8'L Z Jy/g | 867190°) 00¢ [THL] Lease oLl 0Z'l6 LOELL 01F0E dwe) au
80'906°1 k3l [8ig AD | 002 Z 1y/g | B6Lo0'l 00 G/'19 IR oL'L 0Z'26 LOELl 0L'v0E Ijpue
COBPL L) o) fBiE AD [ 216F Z Jwg |00 iog') 00t 6119 [T [T [T Lo Dt i 2oRUNS [Ijoeq Jid ¢ 0Jn|J/epispeoy
o) 842 AD | giE| Z /g [ 65100} 00°¢ §1°L9 i£aeg oLl 0Z°L6 LOELL DL #0C VEE8E B0EUNS Jlipdeq jd g 8pispeod pe [9eq _wmmz..m...._
| feie A [ 184G z g [ 85°100°L 00°E G.'/9 12858 gL'l 0Z /B Finie] 0L ¥g IR0 Lyd oinj Jj [SIG 'gLNs JuUxded iid Z 8pispeoy
LLOLY k) |1z AD | 8OL 4 Jug | eg gL 1R G2'/9 LE'BGH oLl 0Z 18 LOEEL 0L %08 [T Alauwasse Jajem usissalddns sng
85°Zh) el 1Yiha) [8Le AT | ZPPE [4 g | 96TLa0t 00°¢ [FHE] LE9SE (TN} 0Z'l6 LOELL 0108 T34 ped 810 JOTIUoN
89°1FR'¥Z k) ez AD | 1069 0Z'F2 Z g | 9STIS0°) 00t Gi°L8 LEaeR oLl gz'le L0ELL Dl '¥0E LE'GOZ 80BLINS ||4oEg 3id € Jojuon
yidap .z "a2Inos ajis-uo Y3 jnw [pAID s Builisingy
% 0L sazop | | Jezop | [msedetds Z|slsdeias 2
—ﬂou SPun 3eY| stun awnjoa sane sayou| | sjun $1500) 1500 SO [B1BY SDRAK 1507 PeLUIAD W—WOU 1800 81500 1S90
VDL I0EONP0) Ealy wdag qe] g 07 | JojesedQ 10 ApnoH by [weswinia | bunesado |[Hewidinhs] | Bulinasio | Hiskdhnb s
1801 elop  [Jaquiny | siowelado B0l AUNOH Apnoy uonduaseq

LL/ZEILL pasihay sulpy Bugsixg - s1s0) yomypes E00/EZ0/N S2IN0SAY Uousiep




100j5d99US 12BUSHIOM PUE SPCLL'ZZ LA L LOZ Bulw Bullsie uouelew Hixya ewen oji4 FLOZ/L/Z) PawlY

95°06E'58 0£'9z2 IYL0L
s)23ys AJAIONPOIT WOl AFARSNPOId vy
BjEp DUILURIA JUilL UDL3B WOl Baly
Jano2 Yaeq apjsuj pue xfBd '(} L0z} SUBS S J8d SE "d % O JOIORJJUOD pUe 'dwod $J8)IoMm "sabem sapnipulJoqe] Joy 1s00 ALnoy
L - .Q__._.UW WIEipILL .Eoﬂ—whmno ainga “f /g 2bed '| LQZ SUBD] = )S03 AlNCY I0qBT 4
] [ I il
1 lp B4 ' LOZ SUBS'S™ WO} JS0D DUfeIado ALNOY B YjUoW Jy 92 | /8)E] [BJUsJ AjJjuow Uo peseq
T H 04 “Faia) "ol jeaiiEssii] BEIE 02 RE #S L0 SUBSIN T A'H oL b 12Z0p] D9EP OZ'eE PG L0 SUBSIY = }500 juswdinb:y,
SILON ONY SITHNOS
€1 FEB'8 Jyoe | €go e OVig 99°6FE | sl'.9 LL°Z8Z il SivZ ShlZ 0Z'16 LO0°ELL dwng | YUON 9L UORISS
g0Zii'e JUpe | £8°0 i R 98'GPE i G219 L1282 fl'l G2 Gle 0z 16 Joeti 0BUNS [[UYaeq Jid | aseyd moquiey
6Z OIS ¥ WAe | €80 e lorol 9 BPE i GL19 L1782 TH GLVT AT 0Z°L6 LOEL} 919]dLI0U| HIOMULIES /M SCWNP | 8SEyd MOGUIEE
BOELL 2¢ iyre | egQ Je 09'zg 98 6FL I SLL9 LLZBZ Ll Si'be bl 0z'16 L0°CLY p212{dLU0d SI0MULIES /M SAWNP | 8SEyd Moquiey]
LUV JUPE | £8°0 e 0Z'8l 98'6yE 1 G1°/9 | LERE (L1 Gi've Gpla 0226 L0ELL sdiuks "ped 210 'MaLioq Moquiey
hv.nw\m.ﬂ Jy/ae | £B0 o 0L L 82'67E | GL 19 [T 0Lk SLvE GPLE 04 16 L0ELE diunp onj4 Uo ped a0 g UMop AR
SE 980 ¢ Jupe | EBD e 1089 99 6¥E } SL19 LL'ZRZ 0Ll SLPZ SpLZ 0Z L6 LOELE awe) supw
ZLGYET JURe | €80 9 oLl 98'6PE i gl'29 11282 oLl SLPZ GpLe 0z'l6 LO¢ELE Ipuey
R86°L80°L yse | 80 ae 089l 98'6E L GG LLZBZ OL'L GL'v2 GELZ 0Z LR ZOeit aoRHNS [iPioeq 1 £ onj{/apispecy
9F'690°Z Juoe | PR O JE 06 t BT Y } G5L19 LLZ8Z oL°l SLFC St'LZ 0Z°16 LOELLE BOBHNS [JUXIeq i|d ¢ Bpspeod Pallsioeq x.__r.__._mn_
L2908 UQE | €80 e |losie 9B'5FE | SL'29 LL'Z82 ok'd GL'bZ St1d 0z L6 LO0ELL Lud 0inj J) [SIN0 gUNS [|40ed 1id Z 3pSpeoy
19°891 JypoB | £8°0 ae 1140] 08'6VE A G/ 19 LL°Z8Z [(T GLYE GhLE QZ L6 LO'ELL AlQLU3SSE I8]EM LI0[SSaI1aANS jSN(j|
6F S6E G Jymoe | ER O e 0B ZL 98 BYE ] G119 Ll 2ge Lk GLEE SkLZ QZ2° L6 PRI} PEC 3J0 JOYUOK
GH DUZ 0L Jurde | £80 QB 0c k2 Of'6¥E 1 CLL9 1l 78Z oLt SLPE otr'Lz QZ'.6 LOElL 80BUNS MPIOEQ §1d € JOYUON
1a[j0y J00ysdaalys y}|m DUpjas-paas
19]]04
10015ds3us L 182Z0p | JoZop |
1500 sjun wv 218Y 5100} vEalYy 8500 1507} sIoN, | ey shep 1800 pE3aYIBA 51507} 1509 51507} 1569
i01 uonanpoid ‘qe7 g b3 | tojessdp jis] Aunon dinbg wawdmby | Gunessdg | wswdnbz | Sunessdp | wewdnby
IE10 L 2Jo L Jagwnp | sJojessdQ {IejoL Aunoy Aunoy uofidussag

LLIZESL | pasihay auipy Bulsixg - sisoD yomypes E00/CZ0/N 5821N0S3aY LIoUABW




Aewnuns Benas ‘SpCLL'ZZ L LA |10E aujw Buisixa uouajew 9IATY

L Q30NNOH Triol
PEOLE =) Beaey
j2alsXiaM YIOMULIES al) U] PUNO) 8Je BOS QU] Spess 55aJd 0} JB|IoJ Jayul=Els B bulsn pue DUjYinL Jo 51500 paBoSSY

LI b6 6LL Bujpass

13quinN
jend 1500 @duBILEYy oy
1se0| wunfimuent| gemsg| Wun|sequiny aur] | &ysuaq| uBispn| awnjos eanymaum| ybiaH|  ypwa| wpbuat|iun nun suea S[EUalep uonduosaq
L L1221 | pasaay AUYWINNS - 2uy Bujsix] 'siso) uopeieBaney LONE TN saunoesy LopgaiEp




Bupaagsix |1 ZZ LLA 110Z 2uj Bujsxa uouajew S3A3Y

[T i1l [+ ) : a1 ! ! [ | [ LD
|

LLOZ ABW Peas #iiuel) LUCL Palilqo 1509 peas .

19A03 Word GPSUI PUE X) BA {4 L(7) SUBSL 160 ST ' ' O JOIOEJILDD PUE HMMMES S JOYI0M  Slstym Sagiin) i) Jenji] sy P00 AEwie
[ | 1 I | 'dinba wnjpauw ‘sJojeiade dinba "/ /9 #06Bd *| LOZ SUBSY = }503 AUROY JOQET

| suBaW Uf W) aull sLes Wwod 1seo Biesedo wjuow Jad sinoy Buiiessdo gy | Gl Wik Miguieil Ssimises wo g
“JEJUIIS ©JE SUOJEIEo O] 858U] PUE Japass ISEIPED.] E J0) 1502 SjEledss B PUIL 10U PJN0D | SB (GG LE 0Z LE #S L0 - (L LDZ) SUEay) Ja||nl 100j5d80L(s Pamo] — d H 0f B 2jeiedofusal 0f 1500 Ll IR & Mpoe IEpatg st i e,

{G+igy 0a) OHCF DZ EC ¥G L0) (1 L0Z) SUEAN 16ZOp B © JO 85T UD paseq e Jaays SKi} U0 SISOT Iy 4| |

S9ION PUE £924N05
[Ta TN EC TR IS 102 101 L G O B Juig Juooig| ez vz | Sk iz | Jycoi LOERE i dLing | uMoN 91 uonvRs
LEGBE L 38 | 05FL B FERT e ] U e [ W T mdoglarre Jsric | &S LOELL . 9581in3 [{iH2EQ jd | 638UL Moquiey
¥ 195 EL T % |0 0l JysEien'n R L M TR g aog| 52 ve SbLZ ay do/g| IDELL . ___ 913JdLiou] oMULBa M sdWinp | 8seud Mmoquiey
61'6.8 /2 EC eSS @4 [05 801 JYPE[EE I R LW T soeglgrrz |sriz | J4dod 0Tl . PELSFILI0D SUGMULIES #h STLUND | eSEUd MOAUEY
[EETE 98 | 0zEl 24/8 |05 801 MEEiE D Sl DEC T Hl (78T el a2 vz sz | audog L0ELL = sdie: ped ai0 MAL0G MOgUIEY
LELY § 2% | 0oLkl 247§ |05 BOL 1ype|Ea ¢ 98 6vE Ju/g |5 48 [ Eoagjaire |epic | aiem L0ELL " Gunp @Iniy o ped w0 3 UMap (5
§1MSE ae | pie 108801 3U/9BJEE PRI Ml B oo G [ S | Jydos LOELL F =7y abifjy

IR 3 laLi 218 |05 AOL pelea ¢ 96 BYE Jwg |6 49 Yo/ BLFE | SN | 4 s A0ELE . liypu
i oe | oel 7 |09 W01 [ A e g f6ris P T LORLL = B92UNS |Iy0eq Jid £ Cril4SiEEpEog]
NG T L 324 |08 | Jupe|eaa 9g°GbE JWE [5248 11282 | Judoig[si ez Jsyie | ooy L0ELL . 90BN [IPRBG Jid T FEREA Dafi=ea Ajmiued
GFSEE 1L e sefgjogent | ] ] ] ddoeleEo W Wl aris [eeee | mdosforyr | sviE | dudes LAY . VU Dangd 1 (9300 SIS [IN0RH T & SespRol
el a0 | oFD et 3 [N b e I 6kE JU/d |G 49 11 ZBT | Jydo/g| Gl ¥e Gv 1e Jy doy L0E) s Apuaste JeEs usiksanddns eng
6¢ FBL'S oe | el a5 |05 804 [ [ R LD 1iehe | MdoR| si¥e ST | Jydg L0°CL N PEd 850 30| UEH|
S9cazE = |ocve a4 100l [T GER [T Girs liizez | Juodoig|Gi vz [Griz | My dosg LO0EL) | Mmojpg asg 208(NS [|p{oEq 1A ¢ Jojuopy|

FuryEAl:
%l lapess 1aza(]
Spun ey 1500 seQ lsquinN 19p&3% JSEIPEDI] PUR G YUMm Duipaag;
180D A ViS02 uondn Suneiadn 1500 dinbg js03 480D 1502 Js00 | soualaiay | sjel Ry

IVLIOL W -uenp  |uify| pesg  [esungiubspaliuniod eay paig  |ypian pbuEg| Jvior | wen [ Jegey | mweL | wup | Skaedo | wun dun  [Biessdo| wun sueely  HmEp uodudsag)

FLTTIV L PRsIASY suj Buisx3 ‘s1sod uonelebeney CO00/ETO/W 5924n0s3Y [BINjEN UOUHBW




. Project: Materion Mine, Existing Dist.
Date: 11/10/11
Prepared by: W.W. Fuller

WORKSHEET §
PRODUCTIVITY AND HOURS REQUIRED FOR DCZER USE
RS Means (2011) Cost - 01 54 33.20 4360

Earthmoving Activity:

Dump Top Rounding & Topsoil spreading

Characlerization of Dozer Used {type, size. ete.):
Caterpillar D-9; semi - U blade

Description of Dozer Use {origin, destination. grade,_haul distance, material. etc.):
dozing distance = 70 ft.

Productivity Calculations:

Operator AdjustmentFactor= | 075 | x [ 100 | x§j 083 | x{ 100 | x{ 100 |
operalor material efficiency grade weight
factor factor factor factor cofrection

factor
X 1.00 | x [ 100 | x [ 100 | =
production visibility. elevation
method/blade factor factor
factor

Net Hourly Production = LCY/hr x| 0.62 | = 747 | LCY/r

normal hourly operating
production adjustment
factor

Hours Required = [C——wy - [(EHE LeYhr = [[00 }hr(s)
volume to net hourly
be moved production

Data Source(s):

Caterpillar Perfarmance Handbook 41st edition




Project: Materion Mine, Existing Dist.
Date: 11/10/11
Prepared by: W. W. Fuller

WORKSHEET €
PRODUCTIVITY AND HOURS REQUIRED FOR DOZER USE - GRADING
RS Means (2011) Cost - 01 54 33.20 4380

Earthmoving Activity:

Broadcast seeding with D-9 pulling a broadcast seeder unit

Seed Setting with D-9 pulling Dimpler (after seeding)

Characterization of Dozer Used (type, size, etc.):

D-9 dozer pulling a broadcast seeder (e.g. a Truax broadcaster )

D-9 dozer with a cylindrical dimpler

Description cf Dozer Use (% grade, effective blade width, operating speed, etc.):

Range broadcast seeder = 11 feet wide, 1 mifhr operating speed, level grade

Dimpler = 11 ft width; 1 mi/hr operating speed; level grade

Productivity Calculations:

Operalor Adjustment Factor= | 075 | x | 100 | x | o083 | x| 100 | x [ 1.00
operator material efficiency grade weight
factor factor factor factor correction

factor
X | 1.00 | x [ 100 | x[ 10 | =} o6
praduction visibility elevation
method/blade factor factor

I

Q
8
=]

Hourly Production = 1.0 milhr X ft X

average effective
speed blade
width
= 43560 = ac/hr
Net Hourly Production = ac/hr X| 0.62 | =l 0.83 | ac/hr
operating
adjustment
factor
Hours Required = I sctr = [[To0 e
area to be net hourly
graded production

Data Source(s):

Caterpillar Performance Handbook 41st edition




Date: 11/10/11
Prepared by: W. W. Fuller

. Project: Materion Mine,Existing dist

WORKSHEET 7
PRODUCTIVITY AND HOURS REQUIRED FOR RIPPER-EQUIPPED DOZER USE
R.S. Meang 201 01 54 33.20 4360

Ripping Activity:

Ripping of various surfaces in preparation for revegetation

Characterization of Dozer and Ripper Use:
D-9 Caterpiltar

Description of Ripping (ripping depth, cut spacing. cut length,_and material to be ripped):

ripping depth = 2ft. Cut spacing = 10.5 ft. Average cut length = 433 ft Material to be ripped is general mine
waste surface material.

Efficiency = operator (0.75); job efficiency (50 min/hr or 0.83)
(0.75x 0.83 = 0.623)

Productivity Calculations:

Cycle Time = 433 ft + ft/min + min = min/pass
cut length [speed] fixed turn

. time*

Passes/Hour = minfhr  + min/pass X l 0.623 | = | i 7253 ]passes/hr
cycle time efficiency
factor
Volume Cut/Pass = ¢l 26 |n x ftt x T ft'iyd®
tool cut cut length
penetration spacing

= | 33678 | BCY/pass
Hourly Production = 33678 |BCY/pass X | 7.2 |passeshr = | 24347 | BCY/hr
Beymr = [ 00 | nr

Hours Required = |:| BCY =+
bank volume to

3|®
SR
<~

be ripped** production
Acres per hour = clt length (ft) x spacing (ft) 45465 from above
passes per hour 7.2 from above

Tolal ares (ft2) covered per hr 32008.1| or | 0 ?5|e: per hour

|
* Fixed turn time depends upch dozer used. 0.25 min/tum is normal.

* Remember to use the swell faclor to converl from bank cubic yards to loose cubic yards when applying lhese dala to Worksheet 5 Calculate separate
dozer hauling of ripped material for each lift on thal worksheet.

Data Source(s): 3
. Caterpillar Pe“rormance Hzndbook 41st edition




Project: Materion Mine, Existing Dist,

Date: 11/10/11

Prepared by: W. W. Fuller

WORKSHEET 11A-1
PRODUCTIVITY OF PUSH-PULL CR SELF-LOADING SCRAPER USE
RS Means (2011) Cost - 01 54 33.20 3600

Earthmoving Activity:
Top Soil Replacement and Applying gravel mulch

Characlerization of Scraper Used (typa. capacity, efc.):
Caterplllar 631 (29 cubic yard capacily, seli-propalied)

Descriotion of Scraper Use (ongin, destination, arade. haul distance, capacity. etc.):
up 4% Ioaded; average haul distance 4500 ft.

Efficiency = operator (0.75) ; Job efiiciency (50 min/hr or 0.83); Load Factor (0.8}
(0.75x0.83x08=0.5)

Productivity Calculations,
Cycle Time = [ 08 Jmin + min  + min + min

load time loaded maneuver and return trip
= min
(push-pull is
Hourly Production = LCY X min/hr + min X
capacity” cycle time** efficiency
s LCY/he
{push-pull is
Hours Required = |:]LCY = 138.1 LCY/hr = hr
volume to be net hourly

* The average of the struck and heaped capacities; use tolal for twa scrapers for push-pull.

Data Source(s):

Calerplllar Performance Handbook 41 st edition




Project: Materion Mine, Existing Dist.
Dale: 11/10/11
Prepared by. W. W. Fuller

WORKSHEET 11A
PRODUCTIVITY OF PUSH-PULL OR SELF-LOADING SCRAPER USE
RS Means (2011) Cost - 01 54 33.20 3800

Earhmoving Acthvity

| Weste Rock Capping for Landfill

Cnaracterzation of Scrape ity ete )

Caterpillar 631 (29 cubic yard capacity, self propelled)

Caterpillar Performance Handbook 41st edition

Description of Scraper Lisa {origin, dastinetion, grade, hauyl distance, capacily, ete |
up 4% loaded; average haul distance = 1300 feet

Efficiency = operator (0.75); Job efficiency (50 min/hr or 0.83); Load facior (0.8}
(0.75)x083x08=05)

P il lculatio
Eycle Time = [ 0.9 Jmin + [ 1.0 Jmn + | 0.7 Imin + min
load time loaded frip maneuver and retum trip
(push-pull is per time spread time time
pair)
= i
(push-pull is per
pair)
Hourly Production = [ 200 Jley x mnhr = 33 Jmn x
capacity™ cycle efficiency

time** factor

n

2636 LCY/r

{push-pull is per

pair)
Hours Required = [ ey = [ 2636 Levhr = hr
volume to be net hourly
handled production

* Tha average of the struck and heaped capacities; use total for two scrapers for push-pull

Data Sourceish
Caterpillar Performance Handbook 41st edition




Appendix 8




Materion Nat. Res. M/023/003 SUMMARY SHEET - Monitor Phase 1 LMU Disturbance

Bonding Calculations

Direct Costs

Subtotal Demalition and Removal
Subtotal Backfiling and Grading
Subtotal Revegetation

Subtotal Direct Costs

Indirect Costs
Mob/Demob

Contingency

Engineering Redesign
Main Office Expense
Project Management Fee
Subtotal Indirect Costs

Total Cost 2011
Number of years
Escalation factor

Escalation

Reclamation Cost Escalated

Bond Amount (rounded to nearest $1,000)

2016 Dollars

Posted Bond

Difference Between Cost Estimate and Bond
Percent Difference

$0.00 included in Existing Mine
$137,417.53
$23,692 01
$161,109.54

$16,111.00 10.0%
$8,055.00 5.0%
$4,028.00 2.5%

$10,855.00 6.8%
$4,028.00 2.5%

$43,177.00 26.8%

$204,285.54
5
0.017
$17,965.00
$222,251.54
$222,000.00
N/A

Revised 11.10.11
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Project: Materion-Monitor Pit Ph 1 LMU

Date: 11/10/11
Prepared by: W. W. Fuller
WORKSHEET 5
PRODUCTIVITY AND HOURS REQUIRED FOR DOZER USE
Earthmeving Activity:
Dump Top Rounding & Topsoil spreading
Characterization of Dozer Used (type, size, etc.):
Caterpillar D-9; semi - U blade
Description of Dozer Use {origin, destination. grade, haul distance, material, etc.):
dozing distance = 70 ft.
. Productivity Calculations:

Operator Adjustment Factor= | 075 | x [ 100 | x [ 083 | x| 1.00 | x [ 100 |
operator material efficiency grade weight
factor factor factor factor correction

factor
x| 1.00 | x [ 100 | x [_1.00 | = [zZi0o62]
production visibility elevation
method/blade factor factor
factor
Net Hourly Production = 1200 LcYmhr x| 062 | = [WEETZ7E| LCY/hr
normal hourly operating
production adjustment
factor
Hours Required = [ ey = Leymr = [ 0.0 |he(s)
volume to net hourly
be moved production

Data Source(s):
Caterpillar Performance Handbook 41st edition
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W. W. Fuller

PRODUCTIVITY AND HOURS REQUIRED FOR DOZER USE - GRADING

Ezrthmoving Activity:

Seed Setting with D-9 pulling Dimpler and pulling seeder unit to seed for revegetation

Characterization of Dozer Used (lvpe. size, etc.):

D-9 deer pulling a broadcast seeder {e.g. Truax broadcaster)

D-S dozer with a cylindncal dimpler

Description of Dozer Use (% grade, effective blade width, cperating speed. etc.):

Range broadcast seeder = 10,5 ft wide, 1 mifhr cperating speed, level grade

Dimpler = 11 ft width; 1 mi‘hr operating speed; level grade

Productivity Calculations:

Operator Adjustment Factor= | 075 | x | 100 | x [ o082 | x [ 100 | x [ 100 |
operator material efficiency grade weight
factor factor factor factor correction

factor
X 1.00 | x [ 100 | x [ 100 | = [[Has2]
producticn visibility elevation
method/blade factor factor
factor
Hourly Production = milhr X X fimi X ac
average sffective
speed blade
width
+ [L4z580 | ¥ = ac/hr
Net Hourly Production = achr X | 062 | = | o83 ac/hr
operating
adjustment
factor

Hours Required = l:] ac  + acthr = hr(s)

area te be net hourly
graded production

Data Source(s):

Caterpillar Performance Handbook 41st edition




Project: Materion-Monitor Pit Ph1 LMU
Date: 114/10/11
Prepared by: W. W. Fuller

WORKSHEET 7
PRODUCTIVITY AND HOURS REQUIRED FOR RIPPER-EQUIPPED DOZER USE

Ripping Activity:

Ripping of various surfaces in preparation for revegetation

Characterization of Dozer and Ripper Use:
D-9 Caterpillar

Description of Ripping {ripping depth, cut spacing. cut length, and material to be ripped):

ripping depth = 2ft. Cut spacing = 10.5 ft. Average cut length = 433 ft.Material to be ripped is general
mine waste surface malerial.

IEfﬁciency = operator (0.75); job efficiency (50 min/hr or 0.83)
(0.75x 0.83 = 0.623)
|:2434 BCY/hr converts to 0.75 ac/hr assuming a 2ft ripper depth

Productivity Calculations:

Cycle Time = [ |7 =

o]
H

ft/min + mln = min/pass

cut length [speed] fixed turn
time™
Passes/Hour = min/hr  + min/pass X r0.623 l =| 7.2 |passes/hr
cycle time efficiency
factor
Volume CutPass= ftox X )+ ftyd®
toel cut cut length
penetration spacing

= 336.78 |BCY/pass
Hourly Production = 336,78 |BCY/pass X 7.2 passes/hr = 2434.7 BCY/fhr
24347 | BCYM: = hr

Hours Required = :I BCY

bank volume to hourly
be ripped** production
Acres per hour = cut length (ft) x spacing (ft) 4546.6 from above
passes per hour 7.2 from above
Total area (ft2) covered per hr J2868.1] or 0.78|ac per hour

* Fixed turn time depends upon dozer used. 0.25 minfturn is nermal,

" Remember ta use the swell factor to convert from bank cubic yards to loose cubic yards when applying these data to Worksheet 5. Calculate separate
dozer hauling of ripped material far each lift on that worksheet.

Data Source(s):

Caterpillar Performance Handbock 41st edition




. Project: ___ Materion-Meniter Pit Ph1 LMU

Date: ViMoo
Prepared by: W. W. Fuller

WORKSHEET 11A {1 of 2)
PRODUCTIVITY OF PUSH-PULL CR SELF-LCADING SCRAPER USE

Earthmoving Activity:
Top Soil Replacement and Applying gravel mulch

Characterization of Scraper Used {type, capacity, elc.):
Calerpillar 631 (29 cubic yard capacity, self-propelled)

Description of Scraper Use (origin, destination, grade, haul distance, capacity, etc.):
up 4% loaded; average haul distance 4500 ft.

Efficiency = operator (0.75) ; Job efficiency (50 min/hr or 0.83); Lead Factor {0.8)
(0.75x0.83x 0.8 =0.5)

Productivity Calculations:

. Cycle Time = [ oo Jmn + min 4 min  + min

load time loaded maneuver and return trip
= min
(push-pull is
Hourly Production = 4 min X 870
cycle tima** efficiency 138.0852
= 138.1 LCY/hr
(push-pull is
Hows Required = [ ______Jlev + Lovmr = he
volume to be net hourly

* The average of the sruck and heaped capadilies; use total for two scrapers for push-pull.

Data Source(s):

Caterpiliar Performance Handbook 41 st edition




Project:  Materion-Monitor Pit Ph1 LMU
Date: 11/10/11
Prepared by: W. W. Fuller

WORKSHEET 11A
PRODUCTIVITY OF PUSH-PULL OR SELF-LOADING SCRAPER USE

Earthmoving Activity:

Waste Rock Capping for Landfill

Characterization of Scraper Used (type. capacity, efc.):

Caterpillar 631 (29 cubic yard capacity, se!f-propelled)

Description of Scraper Use (origin, destination_grade, haul distance, capacity. efc.):

up 4% loaded; average hau! distance = 1300 feet

Efficiency = operator (0.75); Job efficiency (50 min/hr or 0.83); Load factor (0.8)
(0.75)x0.83x0.8=0.5)

. Productivity Calculations:
Cycle Time = min  + min min  + min
load time loaded trip maneuver and return trip
(push-pull is per time spread time time
pair)
= min
(push-pull is per
pair}
Hourly Production = LeY x minhr  +
capacity” cycle efficiency
time** factor
= [Eiige3E i wovme
{push-pull is per
pair)
Hours Required = I:l LEY 2636 LCY/hr = hr
volume to be net hourly
handled production

* The average of the struck and heaped capacilies; use tota for two scrapers for push-pul

Data Source(s):
Caterpillar Performance Handbook 41st edition




